A New UPLC Method with Chemometric Design-Optimization Approach for the Simultaneous Quantitation of Brimonidine Tartrate and Timolol Maleate in an Eye Drop Preparation.
A new ultra-performance liquid chromatography (UPLC) with photodiode array was proposed for the quantitation of Brimonidine Tartrate (BRI) and Timolol Maleate (TIM) in eye drop using experimental design and optimization methodology. A 33 full factorial design was applied to uncover the effects of the selected factors and their interactions on the chromatographic response function for the optimization of experimental conditions in the development of a new UPLC method. As a result, the optimal chromatographic conditions giving a better separation and short analysis time were found to be 49.2°C for column temperature; 0.38 mL/min for flow rate and 56.7 % (v/v) for 0.1 M CH3COOH used in mobile phase. The elution of BRI and TIM was reported as 0.508 and 0.652 min within a short runtime of 1.5 min, respectively. Calibration graphs for BRI and TIM were obtained by the regression of the concentration on the peak area, which was detected at 246 and 298 nm, respectively. The method validation was performed by the analysis of the synthetic mixtures, intra-day and inter-day samples and standard addition samples. This study shows that the optimized and validated UPLC method is very promising and available for the quantification of BRI and TIM in an eye drop formulation.